Cells of the human optic nerve head express glial cell line-derived neurotrophic factor (GDNF) and the GDNF receptor complex.
Glial cell-line derived neurotrophic factor (GDNF) is a distant member of the TGFbeta family of growth factors and has wide ranging effects within the central nervous system. In the present study we profile the expression of GDNF and its receptor complex (Ret and GFRalpha-1) in cells isolated from the human optic nerve head (ONH). Lamina cribrosa (LC) cells and ONH astrocytes were used from normal donors of various ages. Total RNA was isolated and subjected to reverse transcriptase-polymerase chain reaction (RT-PCR) to examine mRNA expression of GDNF, Ret, and GFRalpha-1. Western immunoblotting and immunohistochemistry was used to study protein expression of GDNF and GDNF receptor complex proteins in cultured ONH cells. An immunoassay system (ELISA) was used to examine secretion of GDNF by ONH cells. Cell proliferation was examined following exogenous administration of GDNF. Lamina cribrosa cells, ONH astrocytes, and LC tissues expressed messenger RNA for GDNF, Ret and GFRalpha-1. Lamina cribrosa cells and ONH astrocytes also expressed protein for GDNF, Ret, and GFRalpha-1. Secretion of GDNF by either cell type was not detected. Exogenous GDNF caused a significant increase in cell proliferation of LC cells but not ONH astrocytes. Cells from the human lamina cribrosa express mRNA and protein for GDNF and its receptor complex. LC cells proliferate in response to exogenous GDNF. The potential for autocrine and/or paracrine GDNF signaling thus exists within the lamina cribrosa, a tissue involved in glaucoma pathogenesis.